The effect of sterilisation on a poly(dimethylsiloxane)/poly(hexamethylene oxide) mixed macrodiol-based polyurethane elastomer.
The effect of various forms of sterilisation on a novel thermoplastic polyurethane elastomer synthesised using poly(hexamethylene oxide) (PHMO) and poly(dimethylsiloxane) (PDMS) macrodiols has been studied. The five sterilisation methods investigated were ethylene oxide (EtO) (single and multiple cycles), gas plasma, steam, vapour phase liquid chemical and gamma-irradiation (single and multiple cycles). Following sterilisation, scanning electron microscopy (SEM) and attenuated total reflectance Fourier transform infrared spectroscopy (ATR-FTIR) were used to assess changes in the surface chemical structure and morphology, and gel permeation chromatography (GPC) and tensile testing were used to examine changes in bulk characteristics. Biostability was assessed using subcutaneous implantation of strained samples in sheep for 6 weeks. The results showed that the properties of the commercially available control material, Pellethane 2363-80A, were significantly affected by exposure to gamma-irradiation, steam and multiple cycles of EtO with aging and implantation compounding the effect. Exposure to a gas plasma sterilisation process resulted in significant degradation in both polyurethanes. A vapour phase liquid chemical sterilisation process caused minimal adverse effects. Sterilisation of the PDMS-based polyurethane using EtO, gamma-irradiation and autoclaving resulted in no significant changes in properties. The material's biostability was also unaffected by exposure to each of these sterilisation processes followed by short-term implantation suggesting that this material is a potential candidate for use in a wide range of implantable medical devices sterilised using commercially available processes. Further biostability studies should be performed to assess the longer-term in vivo biostability of the PDMS-based material sterilised using autoclaving and gamma-irradiation.